Ventilation during prolonged hypercapnia in the rat.
Awake rats, with chronically implanted arterial catheters and abdominal thermistors, were continuously exposed to 5 or 7% CO2 in air in an environmental chamber for up to 3 wk. To obtain measurements, rats were transferred to a body plethysmograph flushed with the same CO2 mixture, and, after stabilization, O2 consumption (Vo2), ventilation (VE), and arterial blood gases (ABG) were determined. After 2-h exposure, VE, tidal volume/inspiratory time (VT/TI), and VO2 were significantly increased. Thereafter, VE and VT/TI fell gradually with time, the largest decrease occurring within the 1st day of exposure. The increase in VO2 was maintained up to 3 days and then declined. ABG revealed extensive metabolic compensation for respiratory acidosis within 3-7 days. delta(VT/TI) correlated well with delta VE and delta [HCO3]a (P less than 0.05). It is likely that the gradual return toward normal pHa reduces ventilatory drive (VT/TI), which in turn lowers VE. Estimated alveolar ventilation did not decrease consistently with time in parallel with VE, suggesting that the early ventilatory overshoot might also be due to an increase in dead space.